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After examining the asymptotic structure of the quan-
tum black holes proposed in [1, 2], we found that the
solution is not asymptotically flat. Since the property of
asymptotic flatness has been explicitly invoked in their
calculations [1, 2], for instance in their finding of a rela-
tion between the black hole and the white hole masses,
it thereby raises a serious concern about the consistency
of their solution in the classical limit.
The authors of [1, 2] foliate the exterior spacetime by
timelike homogeneous surfaces and, thus, the Ashtekar-
Barbero connections (b˜ and c˜) and their canonical conju-
gate momenta (p˜b and p˜c) take values in SU(1, 1) rather
than in SU(2). The exterior metric reads
ds˜2 = −
p˜2b
p˜cL20
dx2 − N˜2dT 2 + p˜cdΩ
2 . (1)
By choosing a proper lapse function N˜2 =
−γ2p˜cδ
2
b/ sinh
2 (δbb˜), one gets an effective Hamilto-
nian from which the equations of motion can be solved
as follows
tan
(
δcc˜ (T )
2
)
=
γL0δc
8m
e−2T , (2)
p˜c (T ) = 4m
2
(
e2T +
γ2L20δ
2
c
64m2
e−2T
)
, (3)
cosh
(
δbb˜ (T )
)
= b0 tanh
(
1
2
(
b0T + 2 tanh
−1
(
1
b0
)))
,
(4)
p˜b (T ) = −2mγL0
sinh
(
δbb˜ (T )
)
δb
1
γ2 −
sinh2(δb b˜(T ))
δ2
b
. (5)
On the above equations, L0 is the size of a fiducial
cell on the 3-manifold and the parameter γ is the Im-
mirzi parameter. There are two quantum parameters
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δb and δc which are assumed to be constant along “ef-
fective” trajectories [1, 2] and b0 :=
√
1 + γ2δ2b . Then,
m = pc sin (δcc) / (γL0δc), a Dirac observable, denotes
the mass of the black hole.
To study the asymptotic structure of the metric (1),
we first use Eq. (4) to get
sinh2
(
δbb˜
)
=
γ2δ2b
(
b20X +X + 2b0
)
(b0 +X)
2 X , (6)
γ2 −
sinh2
(
δbb˜
)
δ2b
= γ2b20
1−X2
(b0 +X)
2 , (7)
where X ≡ tanh (b0T/2). Using Eqs. (6) and (7), the
metric function −gxx =
p˜2
b
p˜cL20
can be written as
−gxx =
4m2
(
b20X +X + 2b0
)
(b0 +X)
2X
p˜cb40 (1−X
2)2
. (8)
When T →∞, we have X → 1, and p˜c → 4m
2e2T , using
(3). The asymptotic expression of −gxx reads
−gxx ≈
(b0 + 1)
4
16b40
e2T (b0−1) →∞ . (9)
On the other hand, the metric function gTT is given
by
gTT = −N˜
2 =
p˜c(b0 +X)
2
(b20X +X + 2b0)X
, (10)
where Eq. (6) is used in the last equality. When T →∞,
it can be approximated as gTT ≈ p˜c ≈ 4m
2e2T .
If we do the transformation r ≡ |p˜c|
1/2 and change
x→ t with a proper rescaling, the effective metric in the
asymptotic region reads
ds2 = −r2(b0−1)dt2 + dr2 + r2dΩ2 . (11)
It can be seen that gtt is not asymptotically flat unless
the quantum correction is absent (b0 = 1). In fact, the
metric (11) can be written as
ds2 = ω
(
−dt2 + dr˜2 + βr˜2dΩ2
)
, (12)
2where ω = r−2(b0−1) and β = const. 6= 1. There-
fore, the metric (11) is conformally related to a “quasi-
asymptotically flat” metric, which is asymptotically sim-
ple but not asymptotically empty [3]. The latter fact can
also be proven from the behaviour of the Riemann tensor
since some of its components do not vanish as r →∞.
Finally, the curvature invariants of the effective metric
do not reduce to their Schwarzschild counterparts as r →
∞. For example, the Kretschmann scalar falls off as 1/r4
rather than 1/r6, due to the non-zero quantum parameter
δb, indicating that the spacetime deviates significantly
from the Schwarzschild one at large areal radius.
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